Molecular cloning, splice variants, expression, and purification of phospholipase C-delta 4.
Complementary DNAs encoding a previously unidentified phosphoinositide-specific phospholipase C (PLC) isozyme were cloned from a rat brain cDNA library by the polymerase chain reaction with degenerate oligonucleotide primers based on sequences common to three known delta-type PLC isozymes. The encoded polypeptide contains 772 amino acids (calculated molecular mass, 88,966 daltons) and is similar in primary structure to delta-type PLC isozymes, with overall sequence identities of 45% to PLC-delta 1, 72% to PLC-delta 2, and 47% to PLC-delta 3. Thus, the new PLC isozyme was named PLC-delta 4. Recombinant PLC-delta 4 was purified from extracts of HeLa cells that had been infected with vaccinia virus containing the corresponding cDNA. The purified protein exhibited an apparent molecular mass of 90 kDa on SDS-polyacrylamide gels. The specific activity of PLC-delta 4 and its dependence on Ca2+ were similar to those of PLC-delta 1. The distribution of PLC-delta 4 in 16 different rat tissues was studied by immunoblot analysis with PLC-delta 4-specific antibodies of fractions obtained after an enzyme-enrichment procedure. The 90-kDa immunoreactive protein was detected unambiguously in only eight tissues and was present at concentrations that were low compared to those of other major PLC isozymes. A 93-kDa immunoreactive protein was also prominent in testis but was not detected in the other seven positive tissues. The 93-kDa enzyme appears to be derived from a splice variant of the mRNA that encodes the 90-kDa PLC-delta 4 and contains an additional 32 amino acids between the X and Y catalytic domains. Splice variants have not previously been detected for delta-type PLC isozymes.